A device for measuring the insertion force of coils by an optical sensor was developed. Wider clinical application of this device will allow safer and more reliable performance of embolization.
Introduction
Recently, cerebral endovascular treatments using catheters have been rapidly developing. Such treatments typically include coil embolization for preventing a cerebral aneurysm rupture, which is a cause of subarachnoid hemorrhage. In embolization, inserting coils with an excessive force may cause a rupture of the aneurysm,resulting in severe complications, Removal of the tip of the catheter from the aneurysm may result in insufficient embolus formation. We will report the development of a device which measures the insertion force of the coils using an optical system, present a device overview and the results of its basic experiments.
Procedure
The coils are connected to the tip of the delivery wire, and then inserted into the aneurysm by operating the wire. A Y connector and an optical sensor are incorporated into the catheter (Fig. 1) which improves the ability of the device to insert the delivery wire. The wire passing through the catheter is "bent" by the insertion force. A LED light 1) shines on the wire which then creates a shadow; the amount of bending in the shadow is used to determine the insertion force. The coils were inserted into silicone simulating the insertion into an aneurysm, and the insertion force was measured by this device.
Results
As shown in Fig. 2 , the maximum insertion force when the coils were inserted into the simulated aneurysm did not exceed 0.3 [N] , and a bimodal distribution of the force was observed, indicating that an accurate measurement of the insertion force of the coils was possible. 
